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Seventh Annual Enerqgy Report

INTRODUCTION

The U.S. energy sector has entered a new phase in the energy transition. Although
there is still much left to do, we are making real progress in many clean energy arenas.
Solar and wind energy are thriving, and the technologies to help smooth out the highs
and lows of renewable energy generation and integrate these clean resources into the
electric grid are becoming commercial realities. The costs of clean energy continue to
fall rapidly. Wind and solar already outcompete coal power and are likely to put similar
economic pressure on natural gas within the next decade and a half. Meanwhile, coal-
fired generation has sunk to a four-decade low. In fact, coal consumption economy-wide
in 2018 was 47 percent lower than the Department of Energy (DOE) projected it would
be a decade ago, while wind and solar power capacity in 2018 was four times higher than
DOE anticipated. But at the same time, natural gas and oil infrastructure is expanding,
incentivized by the influx of cheap fracked oil and gas. This threatens to undermine

climate progress in the U.S. by locking in the use of climate-warming fossil fuels.

TOTAL COAL-RELATED l : s’ G 00d CLEAN ENERGY ADDED
CARBON EMISSIONS 110,000 NEW JOBS TO THE
Energy Vews oo
FROM 2005 LEVELS® OUTNUMBER FOSSIL FUEL
(Lowest since 1975) JOBS BY NEARLY 3TO 1*

MORE THAN 200 MILLION U.S. UTILITIES INVESTED $8 BILLION IN ENERGY ELECTRIC VEHICLE (EV)
AMERICANS NOW LIVE IN A STATE EFFICIENCY PROGRAMS, SAVING MORE SALES IN 2018 WERE
WITH A STATEWIDE GREENHOUSE ELECTRICITY THAN PRODUCED ANNUALLY BY UP 82% FROM THE

GAS EMISSIONS REDUCTION TARGET® EIGHT COAL-FIRED POWER PLANTS® PREVIOUS YEAR®

a U.S. Energy Information Administration (hereinafter EIA), Zlectric Power Monthly, https://www.eia.gov/electricity/monthly (accessed August 9, 2019).
b E2, Clean Jobs America 2019, March 13, 2019, https://www.e2.org/reports/clean-jobs-america-2019.

¢ U.S. Climate Alliance, “Governors,” https://www.usclimatealliance.org/governors-1 (accessed August 9, 2019). Center for Climate and Energy Solutions, “U.S. State Greenhouse Gas
Emissions Targets,” https://www.c2es.org/document/greenhouse-gas-emissions-targets (accessed August 9, 2019). U.S. Census Bureau, 20/8 National and State Population Estimates,
December 19, 2018, https://www.census.gov/newsroom/press-kits/2018/pop-estimates-national-state.html. Includes District of Columbia and Puerto Rico.

d Weston Berg et al., 2019 State Enerqy Efficiency Scorecard, American Council for an Energy-Efficient Economy (hereinafter ACEEE), October 1, 2019, https://aceee.org/research-report/
ul908.

e Steven Loveday, “December 2018 U.S. Plug-In EV Sales Report Card,” InsideEVs, January 5, 2019, https://insideevs.com/news/341824/december-2018-us-plug-in-ev-sales-report-card.
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The Intergovernmental Panel on Climate Change (IPCC)
in the fall of 2018 called on the global community to

limit warming to 1.5 degrees Celsius to avoid the most
catastrophic and irreversible effects of climate change.'
The United States and the rest of the world are already
experiencing the impacts of a warming world: extreme
heat waves in 2018 and 2019 that strained energy systems,
unprecedented ice loss, more frequent and intense storms,
and record flooding that hit America’s farm belt especially
hard.? As more people see these impacts in their own lives
or in the lives of their loved ones, public awareness and
concern over climate change has grown.?

The financial and environmental costs of inaction have
become increasingly evident, but our current energy
policies are insufficient to meet our climate goals. After
five years of declining carbon dioxide (CO,) emissions, U.S.
emissions ticked up in 2018 and globally, CO, emissions
hit an all-time high.? The Trump administration’s ongoing
efforts to repeal important energy- and emissions-saving
regulations while promoting policies to drill for fossil fuels
first will only further hamper the ability of the United
States to cut climate pollution at the pace necessary to
avert the worst impacts of the climate crisis.

Despite stalled (and sometimes backward) momentum

at the national level, we also saw groundbreaking
commitments from states, cities, utilities, and businesses to
rise to the climate challenge. Six states—plus Washington,
D.C., and Puerto Rico—and nine large utilities are now
committed to 100 percent carbon-free power by 2050

or earlier. This means that more than 44.5 million U.S.
homes and businesses are now located in a state or utility
service area that is committed to 100 percent clean
energy. Twenty-five states have carbon or greenhouse

gas (GHG) emissions-reduction targets. Since the end

of 2017, nine states have strengthened their economy-

wide targets to cut climate pollution. In addition, more
than 400 American cities have individually committed to
the emissions-reduction goals of the Paris Accord since
2017.° Thus far, these cities have taken more than 250
major actions to support more energy-efficient buildings
and transportation. More than 110 U.S. cities have also
adopted 100 percent clean electricity goals.’ Business is
moving forward as well: Almost a quarter of the Fortune
500 companies are involved in at least one major climate
initiative, such as the Science-Based Target Initiative. An
additional 565 businesses have adopted or committed to
adopting GHG emissions-reduction targets, and more than
150 other businesses have pledged to transition to 100
percent renewable power. Together, these commitments
and actions can drive significant changes in the U.S. energy
system and lead the charge into a safer, cleaner climate
future.

GREENHOUSE GASES

Unfortunately, overall levels of climate-warming emissions
rose in this country in 2018, for the first time in five years.
Carbon dioxide accounts for most U.S. GHG emissions,
followed by methane, nitrous oxide, and fluorinated gases.”
National power sector emissions rose by 1.4 percent
relative to 2017 levels, an increase of 20 million metric
tons (about equal to the yearly emissions from five coal
plants). Total energy-related U.S. emissions (not only from
electricity but from fossil fuel-powered vehicles, natural
gas home heating, and other uses) rose by 2.8 percent
compared with 2017; that means we produced an extra

138 million metric tons of emissions, equivalent to the
yearly pollution from 30 million cars.® However, despite
the increase in 2018, emissions economy-wide are still 12
percent lower than in 2005.

FIGURE I: HISTORICAL AND PROJECTED CARBON EMISSIONS IN THE UNITED STATES
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The emissions reductions achieved over the previous five
years were already much smaller than what is needed to
avert the severest effects of global warming, and the fact
that U.S. emissions actually increased in 2018 bodes even
worse for climate progress. Even more worrisome, this was
a global trend. Carbon emissions worldwide were estimated
at an all-time high in 2018, 2.7 percent above 2017 levels.’
This is a disconcerting shift away from the plateau in global
emissions seen from 2014 through 2016.

News of rising GHG emissions accompanies increasingly
dire warnings about the damage climate change will inflict
on individuals, the global economy, and natural ecosystems.
When the international community came together to
address climate change in the 2016 Paris Accord, the
signatories agreed to work to limit global warming to less
than 2 degrees above preindustrial levels and to pursue
efforts wherever possible to keep warming below 1.5°C."°
The 2018 IPCC report, however, gave new urgency to this
lower limit, saying that a failure to meet it would lead to
climate impacts that would ultimately result in catastrophic
and widespread harm."

Achieving this more ambitious goal will require aggressive
action. The IPCC estimates the world needs to cut GHG
pollution by 45 percent within the next 11 years (by

2030) to remain on track for 1.5°C, compared with the

20 percent cut required under a 2-degree pathway (see
Figure 1). Global GHG pollution will need to fall to net

zero by 2050, about 15 years earlier than under a 2-degree
scenario.” These targets may seem daunting, but they are
both feasible and affordable, according to the IPCC. While
success will require unprecedented and coordinated action,
we have most, if not all, of the tools needed to combat

this crisis—like energy efficiency, clean and renewable
electricity, and cleaner electric alternatives to gas-guzzling
vehicles and gas-heated homes and offices."

ENERGY EFFICIENCY

In 2018, in the face of federal rollbacks of electricity and
appliance standards, cities, states, and utilities embraced
energy efficiency, taking advantage of one of the most
cost-effective options for reaching their climate targets

and decarbonizing the U.S. economy."* Efficient systems

use less energy, which means less carbon pollution in the
atmosphere and lower utility bills for consumers. As shown
in Figure 2, energy efficiency improvements have helped
energy consumption remain relatively flat over the past

40 years while still powering a thriving U.S. economy.
While gross domestic product (GDP) has tripled (in real
terms) since 1975, total U.S. energy consumption has
grown by only 40 percent since then. Going forward, strong
energy efficiency policies and investments alone could
achieve more than 40 percent of the emissions reductions
needed to reach global climate goals, relying only on the
commercially available technologies we have today."”

Energy efficiency saves money for everyone, which is
especially critical for customers with the highest energy
burden (the percentage of household income spent on
energy bills).'* Making energy more affordable ensures that
lower-income customers do not have to choose between
heating their homes and paying for food. These savings

are not trivial: The average U.S. family saves almost $500
in energy and water bills thanks to national appliance
efficiency standards already in place.'” Overall, federal
appliance and equipment efficiency standards will save
American homes and businesses nearly $2 trillion on utility
bills by 2030.'

Unfortunately, more needs to be done to protect energy
efficiency at the federal level. In sharp contrast with
decades of bipartisan efficiency regulation that has reduced
households’ energy bills, created jobs, improved air quality,

FIGURE 2: ADVANCING ENERGY EFFICIENCY MEANS REDUCING THE ENERGY INTENSITY OF THE U.S. ECONOMY
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and cut climate pollution, this past year saw disturbing
disruptions of the U.S. DOE’s highly successful energy
efficiency standards program.' For example:

= The DOE proposed new classifications of products that
would allow manufacturers to evade efficiency rules, and
it put forward a loophole that would let manufacturers
conduct their own internal efficiency testing.?°

= The DOE also proposed reclassifications of natural-gas
furnaces and water heaters that would allow inefficient
gas appliances to remain on the market.

= Another proposal would change the DOE’s Process
Rule (which describes the procedures and policies the
department should use when establishing or updating
efficiency standards), making it harder to set future
efficiency standards.

= In addition to delaying energy-saving standards for
federal buildings and relaxing light bulb efficiency
standards worth $100 in annual savings per household,
the DOE missed 18 deadlines to update appliance
standards.”

Despite these federal setbacks, state and local governments
stepped up to advance energy efficiency in 2018. The
efficiency industry added 76,000 new jobs last year, more
than half of all new energy jobs and the most of any energy
sector.?” By the end of the year, 2.35 million Americans
worked in the energy efficiency sector, or about 35 percent
of all Americans employed by the energy industry.”® Clean
energy jobs now outnumber those in the fossil fuel industry
by 3 to 1, with energy efficiency providing the bulk of all
clean energy jobs in America.**

California established the nation’s first net-zero electricity
building code, ensuring that every new single-family

home and low-rise apartment building consumes no more
electricity than it generates from on-site renewables (like
rooftop solar).” California also finalized a new standard
for spray sprinklers that is one of the most consequential
water-saving measures ever implemented by a state. The
standard will save an enormous amount of water—more
than 400 million gallons per day within 10 years—by
reducing irrigation misting and overspray, while also saving
543 gigawatt-hours of electricity per year by 2030.2°

Washington, Colorado, and Hawaii joined states like
Vermont in setting energy and water efficiency standards
for a range of appliances that will save residents more
than $3 billion on their utility bills over the next 15
years.?” Virginia approved legislation that includes $1
billion of investments in energy efficiency over the next
10 years, while New Jersey and New York both passed
stronger energy efficiency savings targets (or Energy
Efficiency Resource Standards, EERS), mandating that
electric utilities develop efficiency programs to achieve,
respectively, 2 percent and 3 percent annual savings (as
a percentage of retail sales) within the next few years
(see Figure 3).%® In a win for equitable energy access, the
Empire State’s Green Jobs-Green New York program also

sets aside funds for energy efficiency workforce training
and low-cost financing options for efficiency upgrades,
which will ensure that local workers are the ones installing
these efficiency measures and that all communities can
participate in efficiency programs.?®

Cities too are rising to the challenge. Since 2017
individual cities have taken more than 250 major actions
to advance energy efficiency agendas through building
and transportation policies, utility efficiency programs,
and community initiatives that account for social equity
in energy planning.*® In 2018, 25 of the largest cities in
America joined the American Cities Climate Challenge (or
ACCC). These 25 cities are working with technical experts
and advisors to develop and pass high-impact climate
policies to meet or exceed the United States’ 2025 Paris
Accord commitment. Of the 75 U.S. cities assessed in the
American Council for an Energy-Efficient Economy’s 2079
City Clean Enerqy Scorecard, two-thirds have set GHG
reductions goals (although only 11 are on track to meet
those goals). Among the top-performing cities are:

= New York City, which called for large buildings to
publicly post their energy performance ratings and
undergo periodic retrocommissioning.

= Seattle (an ACCC city), which mandated building
tune-ups and energy assessments every five years.

= Washington, D.C. (an ACCC city), which is working to
establish a standardized ENERGY STAR® score that will
require around half of the city’s buildings to significantly
improve their energy performance within the next five
to ten years.”

U.S. utilities are also helping to promote energy efficiency.
In 2018, U.S. utilities collectively invested $8 billion

in energy efficiency programs—with about $6.6 billion
invested in electricity efficiency programs and another
$1.4 billion in natural gas efficiency programs.*
Nationwide, electric efficiency programs saved enough
energy to power every home in Massachusetts, New
Hampshire, and Vermont for an entire year.* Last year,
several utilities ramped up their efficiency efforts:

= Ameren Missouri launched the largest energy efficiency
plan in the state’s history, announcing more than $200
million in energy efficiency investments to be made
over the next four to six years. For qualifying families,
Ameren earmarked $50 million for longer-term
efficiency solutions that are often beyond the budgets
of limited-income families, like new insulation and
replacement air-conditioning units.**

= In Minnesota, Xcel agreed to reduce electricity demand
by 830 megawatts (MW) through demand response and
efficiency programs to help replace the generation of
two coal plants slated to retire in the next decade.* In
2018 Xcel achieved record-setting energy savings of 2.35
percent of retail sales. As part of its long-term resource
plan, the utility committed to exceeding this mark every
year until 2030.%
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FIGURE 3: MAP OF STATE ENERGY EFFICIENCY RESOURCE STANDARDS (EERS)

The Massachusetts Department of Public Utilities approved
a landmark three-year energy efficiency plan to support

the state’s new Clean Peak Standard, which tasks utilities
with increasing the use of energy from renewable sources
during periods when electricity demand on the grid is at its
highest, usually due to a large number of customers heating
or cooling their homes at the same time. The new energy
efficiency plan would reduce peak demand through such
measures as compensating customers for allowing their
air-conditioning to be automatically set back during
high-use periods, preventing the need to fire up fossil fuel
plants for only a few hours to meet customer demand and
reinforcing grid reliability. The state estimates that the
new plan will save Massachusetts customers $8.5 billion
on their energy bills.*

Because utility revenues are traditionally tied directly to
electricity sales, increasing energy efficiency (and thus
reducing sales) can result in utilities being unable to
recover their costs to serve customers. Policy mechanisms
like revenue decoupling are needed to make energy
efficiency as attractive an investment as building a new
power plant or transmission line. Such mechanisms
remove the disincentive to reduce grid electricity sales by
breaking the link between utilities’ financial health and
their customers’ energy use. As of 2018, 32 states had
active revenue decoupling mechanisms for their gas and/
or electric utilities, and six of those states had deployed
or were close to deploying performance-based ratemaking
options as well.?
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ELECTRIFYING TRANSPORTATION

The transportation sector is the leading source of

GHG emissions in the United States.* It also has some

of the most challenging barriers to economy-wide
decarbonization and will require significant investments

in vehicle electrification and new charging infrastructure,
cost reductions in battery technologies, and reimagined
commercial and public transit systems. In the meantime,
national fuel economy and vehicle emissions standards are
important first steps: They help shrink the carbon footprint
of driving, save Americans money at the pump, reduce the
nation’s dependence on oil, and set a level playing field for
fair competition among automakers to invest in innovation.
Unfortunately, the Trump administration is attempting to
derail them. In 2018 the National Highway Traffic Safety
Administration (NHTSA) and the Environmental Protection
Agency (EPA) released a proposal to freeze national fuel
economy standards and block states like California from
setting their own, more aggressive rules.* In a step further,
they announced their intention to lower penalties for
carmakers violating the fuel efficiency standards already

in place. The Trump administration’s proposed federal

rule would push 60,000 jobs out of the automotive sector,
forfeit $6,000 in savings per car owner, and increase
dangerous air pollution.” States and industry alike have
fought this attempt to prolong our dependence on oil; in
fact, four major automakers (Ford, Volkswagen, Honda,
and BMW) voluntarily agreed in August 2019 to follow

a modified version of California’s stricter fuel economy
standards.*?
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Despite these setbacks, the sector is embracing
electrification. Electric vehicle (EV) and hybrid sales in
2018 were up 82 percent from the previous year. As shown
in Figure 4, EVs are projected to make up more than half
of all passenger vehicle sales in less than two decades.*®
The used-car shopping site Shift, where customers can
buy affordable used EVs, reported that hybrids and EVs
constituted 20 percent of its sales in the past year.* The
carsharing company Turo reports customer demand for
EVs is growing 1.5 times faster than demand for gasoline
vehicles; in 2018 three of the top 11 most frequently booked
models on the Turo app were EVs.*

Public transportation is also opening new avenues for
electrification. Many U.S. cities are purchasing electric
buses that will both help curb diesel emissions—which
contribute to local smog and worsen respiratory issues—
and affordably increase access to public transit. The
economic and environmental benefits of electrification
have sparked interest from private businesses as well. In
September 2019, Amazon announced the largest purchase
ever (by far) of electric vehicles by a business: 100,000
electric delivery vehicles will be on the streets delivering
packages by 2024.%° UPS has announced that it is ordering
electric trucks from manufacturers including Tesla,
Workhorse, and Thor and rolling out battery-assisted
bicycles for UPS delivery workers in cities.”” Electric truck
motors appeal to delivery and postal service companies not
only because of their increased efficiency, which reduces
the cost per mile driven, but because their improved
torque allows electric trucks to accelerate more quickly,
shortening delivery times.

Utilities are eager to understand how widespread EV
adoption and integration will affect the grid, curb climate
pollution, and lower energy costs for all customers. In 2018
companies such as New York’s Con Edison, Arizona’s Salt
River Power, and the Sacramento Municipal Utility District
(SMUD) offered incentives for EV owners to charge during
off-peak hours, with SMUD extending free charging for

the first two years after the purchase of a new EV.* Pacific
Gas and Electric Company announced this past year that

it would install 7,500 EV chargers at apartment buildings
and workplaces across Northern California, adding to the
21,000 charging stations already being used throughout
the state.* The California Public Utilities Commission
ordered that at least 15 percent of these chargers be built
in disadvantaged, low-income communities.”® Kansas City
Power & Light’s Clean Charge Network just exceeded 1,100
charging stations in parking lots and alleyways.” A fleet

of other companies, including EVgo, ChargePoint, Tesla,
and General Motors, are in the race to build a network of
EV chargers across the country in both high-trafficked

and rural areas. As of August 2019, California, Texas, New
York, and Florida led with the largest publicly available EV
charging networks (see Figure 5). And for long-distance
all-electric drives, Electrify America promised to increase
its network of high-speed charging stations to at least 500
by the end of 2019.7* Located alongside supermarkets and
restaurants, the stations promise to deliver a full vehicle
charge in as little as one hour.

FIGURE 4: PROJECTED SALES OF LIGHT-DUTY (PASSENGER) BATTERY ELECTRIC VEHICLES (BEV) AND PLUG-IN HYBRID ELECTRIC VEHICLES (PHEV)
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FIGURE 5: PUBLICLY AVAILABLE EV CHARGING STATIONS IN THE U.S. BY STATE AS OF AUGUST 2019%

As with energy efficiency, states and cities are fighting
federal efforts to weaken transportation standards by
cleaning up their own transportation systems. At the

end of 2018, nine states and the District of Columbia
committed to developing a regional initiative to reduce
emissions from the transportation sector and invest in
cleaner transportation options and infrastructure. Working
together as members of the Transportation and Climate
Initiative (TCI), these jurisdictions aim to finalize, by the
end of 2019, the policies, emissions goals, and investment
strategies that will cut climate pollution from vehicles
and deliver low-carbon transportation to communities
disproportionately burdened by transit pollution. Also at
the end of 2018, California enacted a first-in-the-nation
mandate: All new public transit buses must have zero
emissions within a decade.” California, along with nine
other states, also set targets to greatly increase personal
electric vehicle sales.”

At the city level, New York City set a goal to reach 20
percent EV sales by 2025 and have an all-electric public
bus fleet by 2040.%¢ Similarly, Chicago is transitioning its
bus fleet to 25 percent electric vehicles, with en-route
charging stations, in the next six years.”” Atlanta passed

an ordinance requiring all new homes and public parking
facilities, including that 20 percent of all new commercial
and multifamily parking structures, be “EV ready.””® Last,
using a $50 million grant from the U.S. Department of
Transportation’s Smart City Challenge, Columbus, Ohio,
partnered with 60 local employers to provide workplace EV
charging, organized ride-and-drive road shows, and ran EV
education workshops for car dealership staff.”
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RENEWABLE ENERGY

‘Wind, solar, and geothermal energy represented 9 percent
of the U.S. electricity mix in 2018, and hydropower
provided another 7 percent.®® This is a dramatic and
exciting increase from the start of the decade, when wind,
solar, and geothermal represented just 2.7 percent of the
country’s electricity mix (see Figure 6).9

FIGURE 6: 2018 ELECTRICITY GENERATION MIX
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FIGURE 7: LEVELIZED COST OF NEW ENERGY TECHNOLOGIES IN THE UNITED STATES
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As clean technologies achieve economies of scale, the

costs of wind and solar energy continue to plummet. In the
past year alone, the cost of generation from onshore wind,
offshore wind, and solar photovoltaics fell by 10, 24, and 18
percent, respectively.®” For the first time, leading financial
firms have begun to highlight a growing truth across the
United States: Building a new wind or solar farm is often
cheaper than running an existing coal plant (see Figure 7).

This finding shouldn’t be a surprise. U.S. utilities have
repeatedly found that moving toward renewable energy
(with batteries, demand response, and energy efficiency to
help integrate these resources onto the grid reliably) is the
best path for them, their customers, and the environment.
As renewable energy has become an economic winner—and
as supporting technologies such as battery storage have
advanced—what is and is not economically achievable has
radically changed.

At the end of 2018, Xcel Energy, one of the largest

electric utilities in the United States (covering parts of
Colorado, New Mexico, Texas, Minnesota, Michigan, North
Dakota, South Dakota, and Wisconsin), made a historic
commitment to become 100 percent carbon-free by 2050.%*
This was the first voluntary commitment for any investor-
owned utility in the nation. Idaho Power, Avista, Green
Mountain Power, Duke Energy, DTE, and Madison Gas &
Electric have now all joined Xcel and voluntarily committed
to achieving carbon-free status, with individual target dates
between 2025 and 2050.°®

Among the states, last fall California passed SB 100,
which requires its utilities to achieve carbon-free status
by 2045. This followed Hawaii’s enactment in 2016 of a
target to reach 100 percent renewable energy by 2045 (the
state’s utilities are currently on track to achieve it five
years early).’® And the momentum continues to grow. As
of mid-2019, Maine, New Mexico, New York, Puerto Rico,
Washington, and the District of Columbia had all passed
legislation committing to carbon-free electricity by the
2040s.” New York’s landmark climate bill, passed in July
2019, includes commitments to achieve economy-wide
net-zero carbon emissions by 2050, in addition to power-
sector targets.®®

In total, these state and utility 100 percent clean

energy commitments cover 44.5 million U.S. homes

and businesses—equal to about a quarter of all U.S.
households—and nearly 24 percent of all electricity
consumed in the country.®® This is a remarkable and rapid
change: At the start of 2018, only Hawaii-which accounts
for just 0.2 percent of U.S. electricity sales—had a 100
percent clean commitment. Just since the fall of 2018,

six states plus Washington, D.C., and Puerto Rico and five
investor-owned utilities joined the 100 percent carbon-
free movement, providing clear signs that a transition

to carbon-free energy is environmentally necessary,
economically smart, and politically feasible. Two other
states, Nevada and Maryland, passed new renewable
energy portfolio standards in 2018, committing to generate
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FIGURE 8: MAP OF STATE RENEWABLE PORTFOLIO STANDARDS AND 100 PERCENT CARBON-FREE (OR CLEAN ELECTRICITY) COMMITMENTS
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50 percent of electricity from renewable energy by 2030
and including longer-term goals (though not requirements)
0of 100 percent clean energy by 2050 (see Figure 8).™

Many of these state targets also include carve-outs

that will incentivize and require utilities and other

project developers to invest in innovative and emerging
technologies. States up and down the East Coast, for
example, are investing in offshore wind. New York
increased its offshore wind goal to 9,000 MW by 2035

(for reference, the whole country currently has just 30

MW of operating offshore wind projects).” In 2018 New
Jersey passed a law requiring 3,500 MW of offshore wind
by 2030; Massachusetts (which already had a target of
1,600 MW by 2027) will pursue another 1,600 MW by
2035.” Connecticut and Maryland added new offshore wind
commitments in 2019, calling for 2,000 MW and 1,200 MW,
respectively. Projects in the offshore wind pipeline are
poised to contribute almost 26,000 MW—nearly 80 percent
of which is driven by state offshore wind commitments, as
shown in Figure 9.7

Massachusetts also announced the winners of'its first
offshore wind project solicitation last year, shocking
energy analysts with the low price for electricity sold

State RPS (%)
[ INa
[]1-24%
[ 25-49%
B 50 - 74%
Bl 75 - 99%
I 100%

100% Clean Electricity
Target Type
Legislative Requirement

] Executive Order or
Nonbinding Goal

*These states have varying targets
for utilities of different sizes.

to utilities: 6.5 cents per kilowatt-hour (kWh) over a 20-
year contract.” This price is about half the cost of the
most recent winning offshore wind bid, in Maryland in
2017 (at 13.1 cents per kWh) and about a fourth of the first
(and only) offshore wind project currently operating in the
United States (at 24 cents per kWh).™

Individual companies have also greatly increased
commitments to renewable and clean energy. In the U.S.
and around the globe, corporations more than doubled
the amount of renewable power purchase agreements
(PPAs) signed between 2017 and 2018, as shown in Figure
10. Companies bought more than 13 gigawatts (GW) of
solar and wind power in 2018.7 U.S. businesses bought
nearly two-thirds of this amount—enough to power every
home in Maryland for a year. It may be another record-
breaking year in 2019, with U.S. corporate purchases
already nearing 6 GW as of June 2019.”7 And 191 large
corporations have now committed to transitioning to 100
percent renewable electricity—including Walmart, Apple,
Coca-Cola, General Motors, Google, Starbucks, and Procter
& Gamble.” Renewable energy contracts and PPAs will be
important tools to meet these lofty targets over the next
few decades.
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FIGURE 9: OFFSHORE WIND DEVELOPMENT ALONG THE EASTERN SEABOARD

U.S. East Coast states to add more than 19,000 MW of offshore wind by 2035
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FIGURE 10: HISTORICAL CORPORATE RENEWABLE PURCHASES THROUGH POWER PURCHASE AGREEMENTS (PPAS)
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FOSSIL FUELS

For a decade the United States has been the world’s

top producer of gas, and in 2018 it became the largest
producer of oil as well, overtaking Saudi Arabia and Russia.
Domestic production reached record highs in 2018 (and
is unfortunately expected to continue to grow in 2019) as
a result of horizontal drilling and hydraulic fracturing, or
fracking. In this process, water, sand, and chemicals are
injected at high pressure into shale and other so-called
tight rocks to fracture the rocks and release the gas or oil
trapped inside. This process has greatly altered the U.S.
energy system over the past decade, making gas and oil
seem plentiful and cheap. However, while fracking keeps
fossil fuel prices relatively low, it comes with severe
environmental, societal, and public health costs. Gas and
oil production activities harm our communities and the
environment—contaminating air and drinking water,
ruining landscapes, causing earthquakes, harming human
health and cultural resources, and contributing to climate

Natural (Fossil) Gas

The United States has seen a troubling rush to gas in

the past decade: In 2018, for the first time in five years,
more natural gas plants were built than renewable energy
facilities. There are now more polluting natural gas
combined cycle (NGCC) plants than coal-fired plants in the
United States.”™ More than 60 percent of all new power
plants built in 2018 were gas-fueled, with about 19 GW

of new gas-fired capacity coming online (see Figure 11).
These new gas-fired facilities, which use gas and steam

to generate electricity, will emit about 52 million tons of
carbon pollution annually, equivalent to the pollution from
all of Arizona’s power plants each year.?® More than half of
all new U.S. gas plants were built in just four eastern states:
Pennsylvania, Maryland, Virginia, and Florida, with more
than a quarter in Pennsylvania alone.®

change.
FIGURE II: CHANGES IN U.S. POWER CAPACITY
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Gas production in the United States grew by 10 billion
cubic feet per day (bcf/d) in 2018, the largest year-over-
year increase on record, and reached the highest monthly
levels ever recorded in December 2018. %2 However,
domestic gas supplies have grown faster than domestic
demand, resulting in slumping prices, as shown in Figure
12. Gas plants built in 2018 (and those planned to be built
by 2022) represent more than $160 billion in capital
investment, much of which may be “stranded” (i.e., deemed
uneconomic and unnecessary) in the coming decades due
to both economics and climate needs.?® Many relatively
new NGCC plants are already getting pushed out of the
market: Nearly one in seven newer (less than 20 years old)
NGCC plants are rarely used, according to an S&P Global
Market Intelligence analysis.? To protect its investments,
the gas industry is developing massive, long-lived (40 to 60
years) gas infrastructure projects—such as new liquefied
natural gas (LNG) export terminals, pipelines, chemical
manufacturing facilities, and power plants—that will

help them find new markets for the fast-growing supply

of gas.?” The United States has already begun to export
progressively more gas, becoming in 2017 a net exporter for
the first time in nearly 60 years. In 2018 exports increased
by 14 percent from 2017 levels.®¢

Even as fossil gas becomes cheaper and more available, our
growing dependence on and investments in this resource
are not compatible with the looming climate crisis.
Minimizing investments in new polluting gas infrastructure
is crucial if we want to meet our long-term climate goals.*’
Luckily, several cities and states are actively working

to combat new gas infrastructure by transitioning to
cleaner resources and reducing the risk of stranded assets.
Berkeley, California, for example, recently passed the first
U.S. municipal ordinance banning natural gas hookups

in new low-rise buildings starting in January 2020. The

measure is spreading to other cities across California, like
San Jose, and around 50 other municipalities are currently
considering their own versions of such a law.® In Indiana,
New Hampshire, and Arizona, regulators recently rejected
utility plans to build new gas power plants, citing concerns
about the potential for stranded assets, whether new
capacity was needed, or if new gas plants could undermine
the effectiveness of future state energy plans.®

While the fossil fuel industry has looked to gas as a way
to decrease carbon pollution relative to coal and oil, gas is
not a climate solution. It may be the least-polluting fossil
fuel, but it still emits significant amounts of carbon and
methane (a potent greenhouse gas) during production,
transportation, and transmission. In fact, despite a near-
record number of coal plant closures in 2018, new NGCC
plants and gas infrastructure led to an increase in overall
power-related carbon emissions last year (1.4 percent
year-over-year).”® Better options, such as energy efficiency,
renewables, renewable-supporting storage, and clean
electrification, now exist at costs just as low as, or even
lower than, new gas plant investments.

Oil

In 2018, U.S. oil production surpassed the previous
production record, set in 1970 (Figure 13); as mentioned
earlier, this made the United States the world’s largest
producer of 0il.”»** As with gas, this increase is due in
part to new developments in fracking technology. Most
of the recent growth in domestic oil production has come
from tight oil fields—where fracking processes are used
to extract both oil and so-called associated gas—in the
Southwest and Great Plains.” Like gas, this growing
domestic supply of oil has implications not only for the cost
and flow of oil, but for the climate and public health.

FIGURE 13: U.S. CRUDE OIL PRODUCTION, 1940-2018
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At the end of 2018, the United States briefly became a net
exporter of oil for the first time in 75 years.”* The federal
government expects America to become a net exporter

of 0il (on an annual basis) in 2020 and to remain a net
exporter for at least the next two decades.”” However, this
finding does not mean that the U.S. is less dependent on
foreign oil: the United States still imports about 45 percent
of all oil consumed by U.S. consumers (or about 17 quads
of oil annually).?® While net imports have been falling, this
is a product of increasing exports of U.S. oil. More than 60
percent of all oil extracted in the U.S. is exported to other
countries.”

Coal

Coal generation continues to decline as cleaner alternatives
like renewables and energy efficiency offer utilities,
industry, and consumers cheaper options to meet the
nation’s energy needs. Across the entire U.S. economy, coal
consumption in 2018 was at its lowest levels since 1979,
even though electricity use (which accounts for almost all
the coal consumed in the United States) has significantly
increased in the past three to four decades.”® In 2018 the
U.S. power sector burned less coal than at any time since
1984, with coal providing just 27.4 percent of total U.S.
power—the lowest percentage on record (dating back to
1949).9919° By contrast, until 2012 coal had always made up
at least 40 percent of all U.S. power generation (and more
than half as recently as 2003).

Coal plants were retired at near-record levels in 2018,
second only to 2015 when the EPA’s Mercury and Air Toxics
Standards, or MATS, went into effect, as shown in Figure
14. (MATS required power plants to install technologies
that would limit emissions of the toxic air pollutants, such
as mercury and arsenic, that are created from burning

coal or oil to create electricity.)'"'*? Around 16 GW of coal
power capacity was retired in the United States in 2018,
and the last decade saw the retirement of 79.5 GW of
coal—equal to about one-third of all coal capacity online.
The recent retirements and the expected closings over

the next year are not driven by federal regulations but by
market forces; state policies; and business, utility, and state
interest in clean energy.'*

In response to the deteriorating economics of both coal and
nuclear power generation in the face of lower-cost gas and
renewables, some states have passed measures intended to
prop up or subsidize these older, expensive technologies.
Ohio passed 2019 legislation providing financial support for
the state’s nuclear fleet (see below) and a set of aging coal
plants.'”* The legislation also reduced the state’s renewable
portfolio standard and eliminated energy efficiency
requirements (though utilities can still voluntarily

pursue energy efficiency). Ohio’s regressive energy policy
represents one of the biggest steps backward of the past
decade. By bailing out not only ailing nuclear plants but
also dirty coal, and by repealing rather than strengthening
clean energy policies, Ohio’s move differs significantly from
prior subsidy efforts. Fortunately, no other state has shown
any interest in following Ohio’s dubious lead.

Nuclear Energy

Low wholesale power prices and growing maintenance
costs have put increased pressure on America’s aging
nuclear fleet, resulting in a number of retirement
announcements over the past few years. In the fall of 2018,
Oyster Creek, New Jersey’s oldest nuclear plant, officially
closed.'” In the same year, New Jersey passed a nuclear
bill providing up to $300 million in annual subsidies to

the state’s two remaining nuclear plants, Salem and Hope

FIGURE 14: ANNUAL U.S. COAL RETIREMENTS
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Creek, for the next decade.'® Ohio’s financial package for
its coal and nuclear plants includes up to $150 million
annually for the state’s two nuclear plants, Davis-Besse
and Perry, from 2021 through 2027."” Without subsidies
keeping them afloat, two other nuclear plants retired this
year: Pilgrim in Massachusetts in May 2019, and Three
Mile Island in Pennsylvania in September 2019. Three
Mile Island’s owner, Exelon, initially sought support from
Pennsylvania policymakers to keep the plant open. A

bill was introduced in the spring of 2019 in the General
Assembly to direct $500 million in annual subsidies to
Three Mile Island and the state’s four other nuclear plants,
but the legislation stalled.'*®

Federal efforts to bail out the nation’s coal and nuclear
plants have not advanced under the Trump administration,
although news reports indicate it is still pursuing options—
to prop up these facilities.

CONCLUSION

The U.S. energy trends of 2018 highlight both the
opportunities and the challenges facing the nation: Coal
is in decline, electric vehicles and grid energy storage are
emerging as cleaner mainstream options, and renewables
are on the rise—but so are gas and oil.

While progress has been uneven, the country is still
transitioning toward clean energy as economics and local
action drive investment. Economy-wide, coal use was 47
percent less in 2018 than the DOE projected 10 years ago.
Wind and solar capacity are more than four-fold higher
than projected. As the country has reduced its dependence
on coal and increased the amount of clean, renewable
energy power installed, we have seen carbon pollution
come in well below projected levels. 2018 carbon emissions
were 17 percent lower than projected across the entire U.S.
economy. DOE’s gas and oil projections have also proven
false, though the changes in these metrics are much more
troubling. Gas use was 27 percent higher than projected,
while domestic oil production was almost 70 percent higher
than the DOE anticipated a decade ago.

The falling costs of renewable, efficient, and electric
technologies are allowing more Americans to take part

in the clean energy revolution. However, this transition

is not happening as quickly as it must to address the
climate crisis. Climate change reports over the past

year underscore the ever-stronger and more urgent
environmental and economic rationale for energy efficiency
and renewable energy.

As noted in last year’s report, the clean energy transition
has come at little or no cost to everyday Americans.
Household spending on electricity (as a percentage of

total spending) has dropped to some of the lowest levels

on record. In 2018 U.S. households spent just 1.35 percent
of their income on electricity.'” In the 1980s, by contrast,
households spent about 2.2 percent of their income on
electricity."® The numbers are even more striking when we
consider all energy expenses, including both electricity and
natural gas. In 2018 U.S. households spent half as much on
these energy expenses (as a percentage of total spending)
as they did in the early 1980s (1.7 percent versus a high of
3.5 percent in 1982 and 1983)."" And as noted in the table
above, the average electricity price is 17 percent lower than
DOE projected it would be—projections that anticipated
we would be much more reliant on coal, and with much less
wind and solar power operating.

Not only has the United States made progress on clean
energy in the past few years, helping reduce both pollution
and energy spending, new state and local policies passed
since the beginning of 2018 have set ambitious clean
energy targets for the coming years. More than 200 million
Americans now live in a state that has adopted a statewide
greenhouse gas emissions reduction target; almost a
quarter of U.S. households are located in a state or utility
territory that has committed to becoming 100 percent
carbon-free (for at least the power sector) by or before
midcentury. These actions will drive the clean energy
revolution, even in the face of federal obstacles and the
increasing availability of cheap gas and oil, and will support
the continued transition toward a cleaner, more efficient,
and safer climate future.

T T RanD | AT | e
Total Coal Use (quads) 25.3 13.3 -47%
Total Gas Use (quads) 24.3 31.0 27%
Total Consumption (quads) 109.5 101.3 -8%
0il Production (quads) 13.5 22.8 69%
Wind & Solar Capacity (GW) 33.2 143.9 334%
Residential Price for Electricity (2018$ cents per kwh) 12.8 10.6 -17%
Total Carbon Pollution (MMT) 6,350 5,274 -17%
Carbon Emissions per GDP (metric ton per million 20123) 312.9 281.4 -10%
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